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CHAPTER II 


Preliminary Classification: 
Proposed Class: 
Su bo lass * 

NOTE' 'All applicants aw requested to include a preliminary classification on newly fled patent 

applications. The preliminary classification, preferably class and subclass designations, should be 
Identified in the upper right-hand comer of the letter of transmittal accompanying the application 
papers, for example Proposed Class 2. subclass 129.' " M.P.E.P.. § 601, 7th ed. 


TRANSMITTAL LETTER 
TO THE UNITED STATES ELECTED OFFICE (EO/US) 

(ENTRY INTO U.S. NATIONAL PHASE UNDER CHAPTER H) 

PCT/DE99/03472 October 29 , 1999 Noveiriber 5 f 1998 

IMTER^ATONAL APPLICATION NO. INTERt^ATONAL FILING DATE PBtORfTY DATE CLAIMED 

Tm£ OF invention ELECTROMOTIVE DRIVE SYSTEM FOR USE WITH A PUMP Of A 
POWER-ASSISTED STEERING SYSTEM IN A MOTOR VEHICLE (As Amended) 

APPUCANT(S) , 

PETER, Cornelius; VON PER HEIDE, Johann? and, PETACH, Michael 

Box PCT 

Assistant Commissioner for Patents 
Washington D.C. 20231 
ATTENTION: EO/US 


CERTIFICATION UNDER 37 CF.R- € 1.10* 

(Express Maff label number is mmndmtory.) 
(Express Mat! certification is opthnaQ 


I hereby certify that this Transmittal Letter and the papers Indicated as 
deposited wtth the United States Postal Service on this date - ^#%^%%i5 US 

•Express Mall Post Office to Addressee" Mailing Ubet Number 

Assistant Commissioner for Patents, Washington, D.C. 20231. 


Barbara J. Whaley 


;mftted therewith is being 
In an envelope as 
addressed to the: 



1,8 cannot be 


•WARNING: 


WARNING: Certificate of malting (first class) or facsimile transmission procedures 

used to obtain a date of mailing or tmnsmlsslon for this correspondence. 
Each paper or fee filed by 'Express Malt' muat have the number of the 'Express Malt' malting label 

placed thereon prior to malting. 37 C.F.R. § 1.10(b). ,„ , . / „ 

'Since the filing of c<>rresp*odence under § 1. 10 without the Express Malt malting label thereon 
is an oversight that can be avoided by the exercise of reasonable care, requests for waiver of this 
requirement witi not be granted on petition. ' Notice of Oct. 24, 1096. 60 fed. Reg. 66.439, at 66.442. 
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*m«> FORM 15-18 13-161 


2. Foos 


CLAIMS 

FEE 

(1) FOR 

(2} NUMBER 
FILED 

(3} NUMBER 
EXTRA 

HI RATE 

(6) CALCULA- 
TIONS 


TOTAL 
CLAIMS 

20 

-20- 

0 

x $iaoo- 

$ 


INDEPENDENT 
CLAIMS 

4 

-3- 

1 

X $76.00*= 

80-00 


MULTIPLE DEPENDENT CUUM(S) (H appficabfe] 

+ $260.00 


BASIC FEE** 

□ OS. PTO WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 

Where an International preliminary examination fee as set forth 
In £ 1-482 has been paid on the International application to the 
OS. PTO: 

□ and the International pretimtoary examination report 
state* that the criteria of poverty, inventive atep (non- 
obviousness} and industrial activity, as defined In PCT 
Article 33(1) to (4} have been satisfied for an the 
cfarfma preeented In the application entering the 
national stage (37 C.F.R. § iA92fflYA) $96-00 

□ and the above requtremertts are not met (37 C.F.R. 

§ 1.432M(1» $670,00 



£3 U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY 
EXAMINATION AUTHORITY 

Where no International preliminary examination fee as set forth 
In § 1*482 has been paid to the UjS, PTO, and payment of an 
International search fee as set forth In § 1.445(a)(2) to the OS. 
PTO: 

□ has been paid (37 CFJL fi 1X«2(aJ(2» $760.00 

O has not been paid (37 GJUL ( 1<482(aX3)) $070.00 

£] where a search report on the International application 
has been prsparsd by the European Patent Office or 
the Japanese Patent Office (37 CJFM. 
£<409/.M<ai t*unnn 

860.00 







Total of above Calculations 

- 940 

SMALL 
ENTITY 

Reduction by 1/2 for filing by •mall entity, K appttcaWo. Affidavit 
most be filed also, (note 37 C.F.R. $ 1.0, 1.27, 1:28) 



Subtotal 

940.00 


Total National Foe 

$ 

940 t 00 


Fee for recording the enclosed assignment document $40,00 (37 
C.F.R. 9 1.21(h))- (See Hem 13 below). See attached "ASSIGNMENT 
COVER SHEET*. 


TOTAL 

Total Fees enclosed 

* 940.00 
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NOTE: To iwW «iwKtonm*n< of tfw application, Cfw *3p&*rrt tfwtf famte/i fo tfw USPTO, not to for (tan £0 
months from tto priority date: W « copy of fto *i<Gm€tf<xurf application, unless X has boon previously 
communicated by the International Bureau or unhss It was originatty Wed tn the USPTO; and (2) tfw 
b&siC national foe (900 37 C.F.R J 1.492(a)). The 30 -month time Kraft may not bo extended. 37 C.F.R 
J 1.495. 

WARNING: Where tho Horns are those which can bo submitted to complete the entry of the International 
application Into the national phase are subsequent to 30 months from the priority date tho 
application is stiff considered to boh the international state and H malting procedures are utilized 
to obtain a date the express mail procedure of 37 C.F.R $ 1.10 must be used (since international 
application papers eno not covered by an ordinary certificate of mailing — See 37 C.F.R § f.& 

NOTE: Documents and fees must be dearly identified as a submission to enter tho national state under 35 
U.S.C. § 371 otherwise tho submission will be considered as being mado under 35 U.S.C. § 111.37 
C.F.R. § 1.494®. 

I, Applicant herewith submits to the United States Elected Office (EO/US) the following 
items under 35 U.S.C. § 371: 

a. 0 This express request to immediately begin national examination procedures 

(35 U.S.C. § 371(f)). 

b. 0 The U.S. National Fee (35 U.S.C. § 371(c)(1)) and other fees (37 C.F.R. § 1,492) 

as Indicated below: 
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*Soe attached Preliminary Amendment Reducing the Number of Claims. 

I. ^ A check tn the amount of $790,00 to cover the above fees Is enclosed. 

II. □ Please charge Account No. In the amount of $ 

A duplicate copy of this sheet Is enclosed. 

"WARNING: To avoid Abandonment of the application the applicant shall furnish to the United States Patent 
and Trademark Office not later than the expiration of 30 months from the priority date: * * * fij 
the basic national fee (see § 1.492(a)), The 30-month time limit may not be extended. " 37 C.F.R. 
§ 1.495(b). 

WARNING: if the translation of the international application and/or the oath or declaration have not been 
submitted by the applicant within thirty (30) months from the priority date, such requirements may 
be met within a time period set by the Office. 37 C.F.R § 1.495(bX2). The payment of the surcharge 
set forth in § 1.432(e) is required as a condition for accepting the oath or declaration later than 
thirty (30) months after the priority date. The payment of the processing he set forth in § 1,492(0 
is required for acceptance of an English translation later than thirty (30) months after the priority 
date, failure to comply with these requirements will result in abandonment of the application. The 
provisions of § 1.136 apply to the period which is set Notice of Jan. 3, 1993 t 1147 O.G. 29 to 
40. 

3. £3 A copy of the International application as filed (35 U.S.C. § 371(c)(2)): 

NOTE: Section 1.495 (b) was amended to require that the basic national fee and a copy of the international 
application must be died with the Office by 30 months from the priority date to avoid abandonment 
The international Bureau normally provides the copy of the international application to the Office In 
accordance with PCT Article 20. At the same time, the international Bureau notifies applicant of the 
communication to the Office, h accordance with PCT Ftuie 47.1, that notice shall be accepted by alt 
designated offices as conclusive evidence that the communication has duly taken place. Thus, if the 
applicant desires to enter the national stage, the applicant normally need only check to be sure the 
notice from the International Bureau has been received and then pay the basic national fee by 30 months 
from the priority date.' Notice of Jan. 7, 1993 t 1147 O.G. 29 to 40, at 35-35. See Item 14c below. 

a. S is transmitted herewith. 

b. □ is not required, as the application was filed with the United States 

Receiving Office, 

c. El has been transmitted 

I. 0 by the International Bureau. 

Date of mailing of the application (from form PCT/1B/308): date ^^Q™- 

It. □ by applicant on (Date). 

A. S3 A translation of the International application Into the English language 
(35 U.S.C. § 371(c)(2)): 

a. 0 Is transmitted herewith. 

b. □ Is not required as the application was filed In English. 

c. □ was previously transmitted by applicant on (Date). 

d. □ will follow. 
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6. 0 Amendments to the cialms of the International application under PCT Article 19 
(35 U.S.C. § 371(o){3)): 

NOTE: The Notice of January 7, 1993 points out that 37 C.F.R § 1.495(a) was amended to clarify the existing 
and continuing practice that PCT Article 19 amendments must be submitted by 30 months from the 
priority date and this deadline may not be extended. The Notice farther advises that: The failure to 
do so witt not resutt h loss of the subject matter of the PCT Article 19 amendments. Applicant may 
submit that subject matter in a preliminary amendment fUed under section 1.121. in many cases, Ming 
an amendment under section 1.121 is preferable since grammatical or Idiomatic errors may be 
corrected* 1147 0,Q. 29-40, at 36. 

a. □ are transmitted herewith. 

b. S have been transmitted 

I £2 by the International Bureau. 

Date of mailing of the amendment (from form PCT/1 B/308): 18 May 2Q 0Q 

II. □ by applicant on (Date). 

c. □ have not been transmitted as 

I □ applicant chose not to make amendments under PCT Article 19. 
Date of mailing of Search Report (from form PCT/lSA/210.): . 

iL □ the time limit for the submission of amendments has not yet expired. 
The amendments or a statement that amendments have not been made 
will be transmitted before the expiration of the time limit under 
PCT Rule 46.1. 

6. 0 A translation of the amendments to the claims under PCT Article 19 
(38 US.C. § 371(c)(3)): 

a. B is transmitted herewith, 

b. □ Is not required as the amendments were made In the English language, 

c. □ has not been transmitted for reasons Indicated at point 5(c) above. 
7* 0 A copy of the International examination report (PCT/lPEA/409) 

Q Is transmitted herewith. 

□ Is not required as the application was filed with the United States Receiv- 
ing Office. 

8. □ Annex(es) to the International preliminary examination report 

a. □ is/are transmitted herewith. 

b. □ Is/are not required as the application was filed with the United States 
Receiving Office. 

9. □ A translation of the annexes to the international preliminary examination report 

a. □ is transmitted herewith. 

b. □ Is not required as the annexes are In the English language. 
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10. Q An oath or declaration of the Inventor (35 U.S.C. § 371(o){4)> complying with 

35 U.8.C, § 115 

a. □ was previously submitted by applicant on (Date). 

b. □ Is submitted herewith, and such oath or declaration 
L □ Is attached to the application. 

II. □ Identifies the application and any amendments under PCT Article 
19 that were transmitted as stated In points 3(b) or 3(c) and 5(b); and 
states that they were reviewed by the Inventor as required by 
37 C.F.R § 1.70. 

c. B will follow. 

It. Other document® or information Included: 

11. (2 An International Search Report (PCT/ISA/210) or Declaration under 

PCT Article 17(2)(a): 

a. 0 is transmitted herewith. 

b. G has been transmitted by the intematioral Bureau. 
Date of mailing (from form PCT/IB/308): , ± B m ^ 4 0Q{J 

c. □ Is not required, as the application was searched by the United States 
International Searching Authority. 

d. □ will be transmitted promptly upon request 

e. □ has been submitted by applicant on (Date). 

12- Q An Information Disclosure Statement under 37 C.F.R. §§ 1.97 and 1.98: 

a. gl Is transmitted herewith. 

Also transmitted herewith Is/are: 
H Form PT01449 (PTO/SB/08A and 08B). 
0 Copies of citations listed. 

b. □ will be transmitted within THREE MONTHS of the date of submission 
of requirements under 35 U.S.C. § 371(c). 

c. □ was previously submitted by applicant on (Date), 

1a □ An assignment document Is transmitted herewith for recording. 

A separate □ "'COVER SHEET FOR ASSIGNMENT (DOCUMENT) ACCOMPA- 
NYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also attached. 
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14, g] Additional documents: 

j ~ a. >C2! Copy of request (PCT/RO/101) 

- b. m International Publication No, WQ QQ / 28641 
I. □ Specification, claims and drawing 
_ li. B Front page only 

c. □ Preliminary amendment (37 C.F.R. § 1*121) 

d. □ Other 

Voluntary Submission of Substitute Specification; 
Preliminary Amendment 


15. CI The above checked Items are being transmitted 

a. B before 30 months from any claimed priority date. 

b. □ after 30 months. 

16. □ Certain requirements under 35 U.S.C. § 371 were previously submitted by the 

applicant on , namely: 


AUTHORIZATION TO CHARGE ADDITIONAL FEES 

WARNING: Accurately count claims, especially muttipte dependant claims, to avoid unexpected high charges 
If extra claims am authorized. 

NOTE: m A written request may be submitted in an application that is an authorization to treat any concunent 
or future reply, req^ring a petition fo^ 

as inoocpoc&tlng a petition for extension of time for the appropriate length of time. An authorization to 
charge atf required fees, fees under § 1.17, or all required extension of time foes wiO be treated as 
a constructive petition for an extension of time in any concunent or future repty requiring a petition 
for an extension of time under this paragraph for Its timely submission. Submission of the fee set forth 
in § 1.17(a) wiO also be treated as a constructive petition for an extension of time ki any concurrent 
reply requiring a petition for an extension of time under this paragraph for its timely submission.* 37 
CKFL § 1.13G(aX3). 

NOTE: 'Amounts of twenty-five dollars or less will not be returned unless specifically requested within a 
reasonable time, nor wiS the payer be notified of such amounts; amounts over twenty-five dollars may 
be returned by check or, If requested, by credit to a deposit account." 37 C./\R § 1.26(a). 

The Commissioner Is hereby authorized to charge the following additional 
fees that may be required by this paper and during the entire pendency of 
this application to Account No. . 

0 37 C.F.R § 1.492(a)(1), (2), (3), and (4) (filing fees) 

WARNING: Because failure to pay the national fee within 30 months without extension (37 C.F.R. § 1.495(b)(2)) 
results In abandonment of the application, H would be best to always check the above box. 
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ED 37 C.F.R. § 1.492(b), (o) and (c0 (presentation of extra oialms) 

NOTE: Because aKkMtionathes for excess c<m^^ 

must only be paid or these claims cancethd by amendment prior to the «jqptatifort of the time period 
tot for response by the PVO in mny notice of fee deficiency 07 C.F.R $ 1.492(d)), it might be best 
not to aathon^ the PTV to charge a<kii 
after final action, 

0 37 C.F.R. § 1,17 (application processing fees) 

G 37 C.F.R. § 1,17(a)(1H5) (extension fees pursuant to § 1.1 36(a). 

□ 37 C.F.R. §1.18 (Issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R, § 1.8 11(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been fiiod before the making 
of a Notice of Allowance, the issue he wiS be automatically changed to the deposH account at tfw time 
of matting the notice of allowance. 37 C.F.R. § 1.311$). 

NOTE: 37 C.F.R § 1.28(b) requires 'Notification of any change in loss of entitlement to small entity status must 
be fihd in the application . . .prior to paying, or at the time of paying . . . issue he." from the wording 
of 37 C.F.FL § 1.28(b): (a) notification of change of status must be made even if the fee H paid as "other 
than a small entity' and (b) no notification is required ff the change is to another small entity. 

£1 37 C.F.R. § 1.492(e) and (f) (surcharge fees for filing the declaration 
and/or filing an English translation of an International Application later 
than 30 months after the priority date). 


Reg. No.: 26,482 / 34,185 
Tel. No.: ( 216) 861-5582 

Customer No.: 



SIGNATURE OF PRACTITIONER / 

James W. McKe^. / Michael E, Hudzinski 
(type or print name of practitioner) 

FAY, SH&RPE, FAGAN, M1NNICH & McKEE, I IP 
P.O. Address 

1100 Superior Avenue, Seventh Floor 
Cleveland, QEi 44114-2518 
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I hereby certify that this PRELIMINARY AMENDMENT is being deposited with 
the United States Postal Service "Express Mail Post Office to Addressee" 
service under 37 C.F.R. 1.10 on the date indicated above and is addressed to: 
Assistant Commissioner For Patents, Washington, D.C. 20231 


BY. 


Barbara J. Whaley " 


PATENT 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Examiner : Unknown 


In re Application of: 
C. PETER, et al. 


Serial No, 


Unknown 


Art Unit: Unknown 


Filed: Herewith 


For: ELECTROMOTIVE DRIVE 
SYSTEM FOR USE WITH A 
PUMP OF A POWER-ASSISTED 
STEERING SYSTEM IN A 
MOTOR VEHICLE 
(As Amended) 

Date of Last Office Action: 
None 


Atty Docket No.: TRW 2 0269 


Cleveland, OH 44114 
May 4, 2001 


PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, DC 20231 

Dear Sir: 

Prior to substantive examination of the above- 
referenced patent application, applicant respectfully 
requests amendment of the application as follows: 


IN THE TITLE : 


Please amend the Title of the Invention to read as 
follows: 

— ELECTROMOTIVE DRIVE SYSTEM FOR USE WITH A PUMP OF A 
POWER-ASSISTED STEERING SYSTEM IN A MOTOR VEHICLE — . 


- 2 - 


IN THE CLAIMS : 

Please cancel claims 2-9 from further consideration 
herein. 

Please amend claim 1 to read as follows: 

1. (Amended) Electromotive drive comprising: 
a housing, which has a shaft support, in which the 
shaft of a rotor is rotationally mounted; 

a stator having drive windings, said stator being 
5 traversed and retained by the shaft support, whereby the 
stator is substantially retained in only transversal 
direction by the shaft support and connected with the 
remaining housing for transmission of torque in rotationally 
fixed manner; and 
10 a base plate upon which the stator is arranged, said 

base plate being designed as a punched-out grid whereby 
transmission of torque moment from the stator to motor 
housing occurs via the base plate fastened in the housing. 

Please add new claims 10-28 as follows: 

10. (new) An electromotive drive comprising: 
a housing having an upwardly extending shaft support; 
a base plate essentially rigidly attached to the 
housing; 

5 a stator which essentially surrounds the shaft support, 

said stator further being essentially rigidly attached to 
the base plate whereby torque transmission occurs from the 
stator to the housing across the base plate; 

a shaft rotatably arranged within the shaft support; 
10 a rotor essentially rigidly attached to the shaft and 

essentially surrounding the stator; and 

a coupling which couples the stator with the shaft 
support, said coupling being essentially incapable of 
transmitting torque therebetween. 
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11. (new) The electromotive drive as set forth in 
claim 10, 

wherein a gap is formed between an inner wall of the stator 
and an outer wall of the shaft support. 

12. (new) The electromotive drive as set forth in 
claim 11 , wherein the coupling includes a viscous medium 
disposed in the gap. 

13. (new) The electromotive drive as set forth in 
claim 11, wherein the coupling includes grease material 
disposed in the gap. 

14. (new) The electromotive drive as set forth in 
claim 11, wherein the coupling includes at least one 
flexible element which essentially bridges the gap. 

15. (new) The electromotive drive as set forth in 
claim 14, wherein the at least one flexible element includes 
a vibration damping element. 

16. (new) The electromotive drive as set forth in 
claim 14, wherein: 

grooves are provided in the outer wall of the shaft 
support; and, 

5 the at least one flexible element includes an 0-ring 

retained in said grooves. 

17. (new) The electromotive drive as set forth in 
claim 10, wherein the base plate includes means disposed 
essentially underneath the base plate for torque coupling 
between the base plate and the housing. 

18. (new) The electromotive drive as set forth in 
claim 17, wherein the means for torque coupling includes at 
least one of a surface roughening, a denticulation, and a 


- 4 - 

fluting, said torque coupling means operating in conjunction 
5 with a press-on pressure between the base plate and a 
surface of the motor housing. 

19. (new) The electromotive drive as set forth in 
claim 17, wherein the base plate further includes a 
punched-out grid. 

20. (new) The electromotive drive as set forth in 
claim 19, wherein the means for torque coupling further 
includes at least one conductor tract of the punched-out 
grid. 

21. (new) The electromotive drive as set forth in 
claim 20, wherein the conductor tract additionally serves 
for establishing electrical contact between the housing and 
the stator. 

22. (new) The electromotive drive as set forth in 
claim 21, wherein the base plate further includes a plastic 
extrusion coating. 

23. (new) An electromotive drive comprising: 

a housing having an upwardly extending shaft support; 
a base plate essentially rigidly attached to the 
housing; 

5 a stator which essentially surrounds the shaft support, 

the stator and the shaft support together defining a gap 
therebetween, the stator further being essentially rigidly 
attached to the base plate; 

a shaft rotatably arranged within the shaft support; 
10 a rotor essentially rigidly attached to the shaft and 

essentially surrounding the stator; and 

a coupling which couples the stator with the shaft 
support, said coupling being essentially incapable of 
transmitting torque therebetween. 
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24. (new) The electromotive drive as set forth in 
claim 23, wherein the coupling includes a viscous medium 
disposed in the gap. 

25. (new) The electromotive drive as set forth in 
claim 23, wherein the coupling includes at least one O-ring 
arranged in the gap. 

26. (new) The electromotive drive as set forth in 
claim 23, wherein the coupling includes a vibration damping 
means for damping vibrations of said stator. 

27. (new) A pump motor, operant in conjunction with a 
pump for a hydraulic system of a motor vehicle, the pump 
motor comprising: 

a housing having an upwardly extending shaft support; 
5 a base plate essentially rigidly attached to the 

housing; 

a stator essentially rigidly attached to the base plate 
and essentially surrounding the shaft support; 

a shaft rotatably arranged in the shaft support; 
10 a rotor essentially rigidly attached to the shaft and 

essentially surrounding the stator; and 

a coupling between the stator and the shaft support, 
said coupling being flexible and essentially non-rigid. 

28. (new) The pump motor as set forth in claim 27, 
wherein: 

the stator and the shaft support together define a gap 
therebetween ; and 
5 the coupling is disposed within the gap. 
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REMARKS 

A marked-up version of amended claim 1 showing the 
changes is attached to the end of this document. 

Applicants respectfully request that the foregoing 
amendments be entered prior to substantive examination of 
the application. These changes are submitted to place the 
application in better form for examination. 


Respectfully submitted, 

FAY, SHARP E, FAG AN, 
MINNICH, & McKEE, LLP 



Michael E. Hudzinsfci 
Reg. No. 34,185 
1100 Superior Avenue 
Seventh Floor 
Cleveland, OH 44114-2518 
(216) 861-5582 
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MARKED DP VERSION OF AMENDED CLAIM 1 


1. (Amended) Electromotive [Drive, especially for the 
Pump of a Power-Assisted Steering System of a Motor 
Vehicle,] drive comprising: 

[(a)] [with] a housing [(3)], which has a [bearing 
5 journal] shaft support [(15)], in which the shaft 

[(18)] of a rotor [(9)] is rotationally mounted[, 
and] j_ 

[(b)] [with] a stator [(7)] having drive windings, said 
stator being traversed and retained by the 
10 [bearing journal] shaft support [(15)], 

[(c)] whereby the stator [(7)] is substantially retained 
in only transversal direction by the [bearing 
journal] shaft support [ (15) ] and connected with 
the remaining housing [(3)] for transmission of 
15 torque in rotationally fixed manner [ , 1 ; and 

[characterized in that] 
C (3) ] [the stator [(7)] is arranged on] a [support] base 
plate [(19)] upon which the stator is arranged, 
said base plate beincr designed as a punched-out 
2 0 grid [and that] whereby transmission of torque 

moment from the stator [(7)] to motor housing 
[(3)] occurs via the [support] base plate fastened 
in the housing. 
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ELECTROMOTIVE DRIVE SYSTEM FOR USE WITH A PUMP OF A 
POWER -ASSISTED STEERING SYSTEM IN A MOTOR VEHICLE 

Background of the Invention 

The invention relates to an electromotive drive 
system especially suited for use with a pump of a power- 
assisted steering system of a motor vehicle of the type 
5 having a housing, a shaft support containing a shaft on 
which a rotor is rigidly affixed, and a stator with drive 
windings which is traversed and retained by the shaft 
support . 

As a rule, electromotive pumps are employed with 
10 power-assisted steering systems* In these pumps, the motors 
are typically designed in such a manner that the pumps are 
operated at full load for only brief periods of time* When 
the prior art motors with integrated hydraulic power- 
assisted steering system pumps are operated at full load, 
15 disturbing whistling noises are often generated which are 
attributable to relatively high frequency torque variations. 

Known electromotive drives and pumps have an 
electric motor including a stator and a rotor* The rotor is 
typically an external rotor that encompasses the stator, 

2 0 The stator is positioned on a shaft support which extends 

through the stator and is firmly connected with the stator. 
In addition, for transmission of the torque from the stator 
to the remaining housing, an axial split pin is installed 
between the stator and the shaft support* The axial pin is 
25 arranged between opposite recesses formed in the interior 
wall of the stator and the exterior wall of the shaft 
support. At the underside of the stator, the connecting 
contacts of the stator windings are joined with a base plate 
arranged between the stator and the bottom of the housing. 

3 0 The control electronics for the motor or the pump are also 

typically arranged on the base plate* 

In prior art motors, the axial split pin is 
provided for non-positive and positive coupling of the 
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stator and the shaft support. The axial split pin engages 
with corresponding grooves in the inner wall of the stator 
and the outer wall of the shaft support. The split pin of 
the prior art creates a rigid coupling between the rotor 
5 masses and the mass of the remaining drive. As a result, 
the resonant frequency of the combined stator and shaft 
support system lies within the range of the high frequency 
torque variations occurring during operation. Thus, the 
stator /shaft arrangement of the prior art systems are 

10 incited to produce disturbing, noise-producing vibrations. 

Proceeding from said state of the art, it is an 
object of the invention to create an electromotive drive 
system, and particularly an electromotive drive for the pump 
of a power-assisted steering system of a motor vehicle, for 

15 which the disturbing noises occurring with known drives are 
drastically reduced or prevented. 

Summary of the Invention 

The invention proceeds from the recognition that 

2 0 the disturbing noises are typically created by the 

substantially rigidly coupled stator/ shaft support system, 
which generates a "tuning fork" effect when the resonant 
frequency of the system falls in the range of the 
unavoidable high frequency torque vibrations. Such torque 
25 variations or vibrations are practically unavoidable with 
electric motors and which have sufficient amplitude to lead 
to the disturbing noises, especially when the pump is 
operated with a full load. 

According to one aspect of the invention, the 

3 0 rigid coupling between the stator and the shaft support is 

eliminated with respect to torque transmission. The 
transmission of torque moment occurs essentially only via 
the coupling of the stator with the remaining housing and 
not through the shaft support. The shaft support serves 
3 5 only for positioning the stator in the plane which extends 
transversely in relation to the shaft support. In the 
present invention, elimination of the split pin or similar 
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coupling means causing the rigid coupling has resulted in a 
clear reduction of the disturbing noises. 


is obtained by providing a gap between the interior wall of 
5 the stator and the outer wall of the shaft support. The gap 
is preferably filled at least partially with a viscous 
medium. Alternatively, or in addition, vibration-absorbing 
elements are preferably included, for example O-rings, for 
bridging the gap and coupling the stator and the shaft 

10 support. The coupling, however, preferably does not 
substantially transmit torque. As a result of these 
measures, further improved noise suppression is achieved. 
Preferably, the substantially reduced torque transmission at 
the coupling between the stator and the shaft support alters 

15 the resonance properties, e.g. the resonant frequency and 
damping, of the rotor/ shaft support system such that the 
disturbing noises are essentially eliminated. 


from the stator to the remaining housing takes place via a 
2 0 supporting base plate. The base plate preferably includes 


supporting base plate. This arrangement results in a very 
simple installation, while at the same time substantially 
dampens high frequency torque variations or vibrations 

25 through the flexibility and damping properties of the base 
plate, and the overall stator/base plate system. Vibrations 
of the entire housing, and the detrimental excitation of the 
rotor/shaft support system potentially excited thereby, are 
thus reduced or suppressed. 

3 0 In the present invention, in order to avoid a 

mechanical overload of the base plate, particularly in the 
case of a base plate having small dimensions, a means is 
preferably provided at the base plate for non-positive 
and/or positive torque transmission to the remaining 

35 housing. For example, the means include one or more of a 
surface roughening, denticulation, and fluting on the 
underside of the base plate. These features produce, in 


An improved suppression of the disturbing noises 


In a preferred embodiment, the torque transmission 


a punched-out grid. 


The stator is mounted onto the 


-4- 

con junction with appropriate press-on pressure of the plate 
against the housing, an improved coupling for torque 
transmission • The roughening, denticulation, or fluting are 
provided, as desired, at non-plastic-coated conductor tracks 
5 of the punched-out grid of the supporting base plate. In 
this manner, simultaneous electrical contacting of the 
housing occurs, for example by mass potential. 

Brief Description of the Drawings 

The invention may take form in various components 
10 and arrangements of components, and in various steps and 
arrangements of steps. The drawings are only for the 
purpose of illustrating preferred embodiment and are not to 
be construed as limiting the invention. 

FIGURE 1 is a perspective exploded view of the 
15 basic components of an electromotively driven pump with a 
drive in accordance with one embodiment of the invention; 
and 

FIGURE 2 is a central, vertical longitudinal 
sectional view of the embodiment of FIGURE 1 in the fully 
2 0 assembled state. 


Detailed Description of the Preferred Embodiment 

FIGURE 1 depicts an electromotively driven pump 1 
which includes a housing 3, an electronic control unit 5, a 

25 stator 7 and a rotor 9. A protective hood 10 (Fig. 2) joins 
with the housing 3 and covers the motor. Although the 
invention will be described with particular reference to the 
illustrated preferred pump embodiment as shown in FIGURES 1 
and 2 , the drawings are exemplary only and are not to be 

3 0 construed as limiting the invention to any particular 
appl icat ion . 

The housing 3 contains the pumping mechanism and 
has in an anterior wall a high pressure outlet 11 and in a 
rear wall an inlet 13 in the area indicated in FIGURE 1. 
35 A cylindrical shaft support 15 extends upwardly 

from the bottom of the housing 3. The shaft support 15 
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contains the driven shaft 18. The shaft 18 is supported in 
the shaft support 15 by bearings 17, The shaft 18 drives 
the pumping mechanism. The housing 3 preferably consists of 
aluminum or magnesium cast metal. 
5 The electronic control unit 5 is arranged in the 

housing 3. The electronic control unit 5 includes a base 
plate 19 onto which the mechanical, electrical, electro- 
mechanical and electronic components are attached. The base 
plate 19 has a recess 21 which engages the shaft support 15 

10 of the housing 3. The base plate 19 includes an extrusion- 
coated punched-out grid which supports high current 
densities, and a printed conductor plate for conducting low 
current densities . 

The motor includes a stator 7 having stator 

15 windings. The stator 7 also has an axial recess 25 which 
receives the shaft support 15 of the housing 3. The stator 
7 is rigidly fastened to the base plate 19, e.g. via a 
punched-out grid. For example, the stator 7 may be fastened 
to the base plate 19 by soldering or welding the contact 

2 0 connections of the stator 7 windings to the conductor tracks 

of the punched-out grid. 

The rotor 9 is constructed as an external rotor 
and is rotationally arranged in the housing 3 by a rigid 
connection to the shaft 18 which in turn is held by the 
25 bearings 17. The rotor 9 joined with the drive shaft 18 by 
any suitable appropriate fashion. 

The entire arrangement is preferably covered by 
the protective hood 10 as shown in FIGURE 2. The protective 
hood 10 connects with a collar 27 of a lateral wall of the 

3 0 housing 3. 

A pair of receptacles 2 9 are provided in the 
housing 3 and are adapted to receive power semiconductors 31 
of the electronic control unit 5. The power semiconductors 
31 are preferably power FET's. The power FET's normally have 
35 small heat sinks 31a which cannot guarantee adequate heat 
transfer. 

To that end, the small heat sinks 31a are disposed 
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on the receptacles 29 in the housing 3 and are so arranged 
as to have sufficient thermal contact with the housing 3 
using any suitable means* 

Since the heat sinks 31a of the power 
5 semiconductors 31 also preferably function as electrical 
contacts, there is preferably provided an electrically 
insulating but thermally conducting layer between a back 
side of the small heat sinks 31a and the receptacles 29. 
Alternatively, a direct electrically conducting contact 
10 between the heat sinks 31a and the housing 3 is established, 
conditional upon the heat sinks 31a not simultaneously 
acting as electrical contacts. 

In the particular represented embodiment, two 
power semiconductors 31 are included, and are attached to 
15 the receptacles 29 by elastic clamps 33. 

The regions of the housing 3 below the receptacles 
29 preferably have one or more channels through which flows 
the fluid to be transported by the pump 1. These regions 
thus act as heat exchangers for transferring heat out of the 

2 0 power semiconductors 31. Of course, other measures known to 

the art can also be incorporated for improving the heat 
sinking of the power semiconductors 31. For example, it is 
preferable to maximize the area through which the fluid is 
transported in the regions below the receptacles 29. A 
25 plurality of channels can be provided to increase the heat 
transfer. Additionally, one or more channels preferably 
includes interior cooling fins . 

In order to avoid noises which develop with the 
prior art drives in use heretofore, which noises are caused 

3 0 by relatively high frequency variations of the generated 

torque moment, the stator 7 is not joined directly to the 
shaft support 15. Rather, the shaft support 15 and the 
stator 7 are arranged such that a gap exists between an 
inner wall of the stator 7 and an outer wall of the shaft 
35 support 15. 

In order to attain adequate fixation of the stator 
7 while yet providing the gap, one or more O-rings 12 are 
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arranged in grooves 12a in the outer wall of the shaft 
support 15. The O-rings 12 are preferably sufficiently 
flexible to minimize undesired rigid coupling between the 


5 preferably have flexibility and produce a dampening effect, 
thus acting as vibration-damping coupling elements between 
the stator 7 and the shaft support 15. 

In place of the O-rings 12 or in addition to these 
O-rings , the gap may also be filled partially with a viscous 
10 medium such as a grease, which also avoids or further 
reduces the rigidity of the coupling. 

It is to be appreciated that in the preferred 
embodiment, a substantially rigid coupling between the 
stator 7 and the shaft support 15 is avoided, as a rigid 
15 coupling would support tangential power transmission or the 
transmission of the torque from the stator 7 to the shaft 
support 15 . 

According to the embodiment illustrated in FIGURES 
1 and 2, the torque moment is not transmitted from the 

20 stator 7 through the shaft support 15. Rather, the torque 
moment is transmitted directly to the housing 3, and, more 
specifically, to the bottom of the housing 3. The shaft 
support 15, aside from providing a mounting for the rotor 
shaft 18, serves only to provide axial control or 

25 stabilization of the stator 7. 

According to the embodiment illustrated in FIGURES 
1 and 2, the stator 7 is firmly joined with the supporting 
base plate 19. As mentioned previously, this joining is 
preferably realized by soldering or welding of connection 

3 0 contacts to the conductor tracts of the punched-out grid of 
base plate 19. 

Since the base plate 19 is firmly mounted, 
together with the attached stator 7 in the housing 3, the 
torque moment transmission from the stator 7 to the to the 

3 5 housing 3 takes place via the base plate 19. This 
arrangement produces an additional benefit in that the base 
plate 19, which typically has some flexibility, acts to 


stator 7 and the shaft support 15 . 


The O-rings 12 
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dampen the high frequency variations of the transmitted 
torque. This additional benefit is obtained in particular 
when the base plate 19 is at least partially formed as an 
extrusion plastic-coated punched-out grid. 

The vibration dampening properties of the base 
plate 19 are particularly evident when the base plate 19 is 
not rigidly connected over its entire area with the housing 
3, but rather is connected only in certain selected areas or 
spots, e.g. is connected by means of screws. 

In order to provide reliable safe transmission of 
torque moment and to avoid a mechanical overload or 
destruction of the base plate 19, the base plate 19 is 
preferably appropriately dimensioned, or additional measures 
are preferably taken to promote transmission of torque. To 
that end, in the preferred embodiment means is preferably 
provided on the base plate 19, preferably in the attachment 
region of the stator 7, for positive and/or non-positive 
coupling with the housing 3. Said means are, preferably, a 
surface roughening or denticulation disposed on the 
underside of the base plate 19, which act in conjunction 
with press-on forces operating in these regions to provide 
improved torque moment transmission to the housing 3. This 
roughening or denticulation is preferably provided on non- 
plastic coated conductor tracts. These conductor tracts 
therefore also selectively act as electrical contacts with 
the housing 3. 

Extensions which extend downwardly are also 
selectively provided at the underside of the plate as 
desired to promote torque transmission. Such extensions 
preferably cooperate with stops provided in the housing 3 
for the transmission of torque moment. 

Overall, as a result of the inventive 
construction, undesirable noise-producing vibrations of 
prior art stator/shaft support systems are avoided. The 
shaft support 15 serves only for axial and transverse 
fixation of the stator 7, while transmission of the torque 
moment occurs through a twist-proof fastening of the stator 
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in the housing 3, preferably by means of a base plate 19. 

The invention has been described with reference to 
the preferred embodiment. Obviously, modifications and 
alterations will occur to others upon reading and 
understanding the preceding detailed description. It is 
intended that the invention be construed as including all 
such modifications and alterations insofar as they come 
within the scope of the appended claims or the equivalents 
thereof . 
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ElectromotiveDrive^pecially for the Pump of a Power- Assige d Steering System of a Motor 
Vehiclg^ 

The invention relates to an electromotive drive, especially for the pump of a power-assisted 
steering system of a motor vehicle with the characteristics of the preamble of Patent Claim 1. 

As a rule, electromotive pumps are employed with power-assisted steering systems, whereby the 
engines are designed in such manner that these are operated at full load for only a brief period of 
time. In particular, when known engines and/or pumps for the hydraulics of the power-assisted 
steering system designed as an integral part of the former are operated at full load, disturbing 

whistling noises are generated which, obviously, are attributable to relatively high-frequency 
torque variations. 

Known electromotive drives and/or electromotive pumps have an electric motor, which comprises 
a stator and a rotor, with the latter being realized as external rotor which encompasses the stator. 

The stator is positioned on a bearing journal which extends through the stator and is firmly 
connected with same. In addition, for transmission of the torque from the stator to the remaining 
housing, an axial split pin is installed between stator and bearing journal, in opposite recesses 

in the interior wall of the stator and the exterior wall of the bearing journal At the underside of 
the stator, the connecting contacts of the stator windings are joined with a plate arranged between 
stator and housing bottom, on which is provided the control electronics for the engine or the 
pump. 
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Proceeding from said state of the art, it is the object of the invention to create an electromotive 
drive, especially for the pump of a power-assisted steering system of a motor vehicle, for which 

the disturbing noises occurring with known drives are largely prevented, at least, however, are 
drastically reduced. 

The invention solves said object with the characteristics of Claim 1. 

The invention proceeds from the recognition that the disturbing noises are presumably created by 
the substantially rigidly coupled statorfoearing journal system, which generates a 'tuning fork* 
effect when the resonant frequency of the system falls in the range of the unavoidable 
high-frequency torque variations, which are practically unavoidable with electric motors and 
which, primarily with full load, have sufficient amplitude to lead to the disturbing noises. 

According to the invention, with respect to the torque transmission, the rigid coupling between 
stator and bearing journal is eliminated. The transmission of the torque moment substantially 
occurs only via the coupling of the stator with the remaining housing (disregarding the bearing 
journal). The bearing journal serves only for mounting the stator in the plane which extends in 
transverse direction vis-a-vis the axis of the bearing journal In actual practice, elimination of the 
split pin (or similar coupling means) causing the rigid coupling has resulted in a clear reduction of 
the disturbing noises. 

An improved suppression of the disturbing noises is obtained by providing a gap between the 
interior wall of the stator and the outer wall of the bearing journal, whereby the gap is preferably 
filled, at least in part, with a viscous medium. Instead, or additionally, flexible, preferably 
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vibration-absorbing elements may be provided, for example O-rings, for bridging the gap between 
coupling of stator and bearing journal The coupling, however, must not be designed in such 
fashion that torque transmission may substantially be facilitated. As a result of these measures, 
further improved noise suppression was achieved. Although the effect of these measures have not 
been clarified to the last detail, one may assume that as a result of the non-torque transmitting 
coupling mode between stator and bearing journal, the resonance properties (resonance frequency 
and damping) of the rotor/bearing journal system are altered in a way so that hardly any 
disturbing noises are produced. 

In the preferred embodiment of the invention, the torque transmission from the stator to the 
remaining housing takes place via a support plate, which may be designed as a punched-out grid. 

The stator itself is mounted on the support plate. This results, on the one hand, in very simple 
installation, - on the other hand, high-frequency torque variations can be greatly damped by the 
flexibility and damping properties of the support plate and/or the stator/support plate system. 
Vibrations of the entire housing and, possibly, any resulting excitation of the rotor&earing journal 
system are hereby reduced or suppressed. 

In order to avoid a mechanical overload of the support plate, particularly if same has small 
dimensions, means may be provided at the support plate for non-positive and/or positive torque 
transmission to the remaining housing, for example in form of surface roughening, denticulation 
or fluting on the underside of the support plate which produce, jointly with appropriate press-on 
pressure of the plate against the housing, an improved coupling for torque transmission. Said 

roughening, denticulation or fluting can be provided, for example at non plastic-coated conductor 
tracks of the punched-out grid realizing the support plate. In this manner simultaneous electrical 
contacting of the housing can occur, for example, by mass potential. 
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Additional specific embodiments of the invention are apparent from the sub-claims. 

In the following, the invention is explained in greater detail making use of one of the specific 
embodiments represented in the drawing . The drawing depicts the following: 

Fig. 1 . a perspective exploded representation of the basic components of an 

electromotively driven pump with a drive according to the invention; 

Fig. 2. a central, vertical longitudinal section through the pump in Fig. 1 in 

fully-mounted state. 

Fig. 1 depicts an electromotively driven pump 1, comprising a housing 3, an electronic selection 
device 5 and also a stator 7 and a rotor 9. A protective hood for covering the motor, which can 
be joined to the housing, is also depicted in Fig. 2. Needless to say, the invention is not limited to 
the represented embodiment for which the inventive drive is designed as an integral part of the 
pumping mechanism. Instead, such drive can be realized by itself or integrated jointly with 

other driven devices. 

Housing 3 includes the entire pumping mechanism and has in the anterior wall an outlet 
aperture 1 1 (pressure exit) and in its rear wall a take-in aperture 13 (not shown in more detail). 

Starting from the bottom of housing 3, a cylindrical wall or bearing journal 15 extends in upward 
direction, in which is provided the driven shaft 18 of the drive which is mounted by means of 


bearings 17, said driven shaft serving, at the same time, as drive shaft for the pumping 
mechanism. 

Housing 3 preferably consists of aluminum- or magnesium cast metal. 

The electronic selection device 5 is arranged in housing 3. It includes a plate 19, on which are 
provided the necessary mechanical, electrical, electro-mechanical and electronic components. 
Plate 19 has a recess 21 in which engages the bearing journal 15 of housing 3. Plate 19 

is designed as a combination of an extrusion-coated punched-out grid (for high current intensities) 
and a printed conductor plate (for low current intensities). 

Motor 7 (!?) has a stator 7 with the required number of stator windings. Stator 7 likewise has an 
axial recess 25 by means of which stator 23 is placed on the bearing journal of housing 3. Stator 
7 is firmly fastened to the plate 19, in particular to the respective punched-out grid, for example 
by means of soldering or welding of the winding contact connections with the conductor tracks of 
the punched-out grid. 

The rotor 9 is constructed as external rotor and is rotationally arranged in housing 3 by means of 

the firmly with the rotor connected drive shaft 18 and bearing 17. Needless to say, rotor 9 is 
joined with the drive shaft 18 in the appropriate fashion. 

The entire arrangement is covered by a protective hood, represented in Fig. 2; said protective 
hood is placed on the collar 27 of the lateral wall of housing 3. 
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In housing 3 are provided two placement areas 29 for power semi-conductors 3 1 of the 
electronic selection device 5. These power semi-conductors may involve, for example, 
Power-FET's. The power FETs normally have relatively small cooling bodies 31a, which 
generally, however, cannot guarantee adequate transport of leakage heat. 

To that end, the small cooling bodies 3 la are placed on the placement areas 29 in housing 3 and 
are brought into adequate heat conducting contact with same via suitable means. 

Since the cooling bodies 31a of the power semi-conductors 31 fulfill, at the same time, also the 
function of an electrical contact, there may be provided, if necessary, between the rear side of the 
small cooling bodies 31a and the placement areas 29 an electrically isolating, but adequately heat 
conductive layer. If appropriate, however, a direct electrical contact between the cooling bodies 
31a and housing 3 may also be established, should this be electrically permitted or desired. 

In the particular represented embodiment, two each power semi-conductors 3 1 are attached to 
the placement surfaces 29 by means of elastic clamps 33. 

The regions of housing 3 below the placement surfaces 29 preferably have one or several channels 
through which flows the medium to be transported by the pump. The corresponding regions thus 
act like heat exchangers. Needless to say, to that end, measures known by themselves can also be 
provided for improving the transport of heat from the power semi-conductors 31, 
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such as, for example, the provision of an area as large as possible for the medium to be 
transported in the regions below the placement regions 29. A multitude of channels may, for 
example, be provided to that end, or one or several channels may have interior cooling fins. 

In order to avoid noises which develop with the standard drives and which occur in actual 
practice, caused by relatively high-frequency variations of the generated torque moment, the 
inventive stator 7 is not joined directly to the bearing journal in non-positive fashion. Instead, the 
bearing journal 15 and the stator 7 are dimensioned in such way that a gap is formed between the 
inner wall of the stator and the outer wall of the bearing journal. The axial split pin provided in 
known motors for non-positive and positive coupling of stator 7 and bearing journal, which 
engages in corresponding grooves in the inner wall of the stator and outer wall of the bearing 
journal, is eliminated in the construction according to the invention. Said split pin would create a 
rigid coupling of the rotor masses with the mass of the remaining drive, as a result of which the 
resonant frequency of the totality of the stator/bearing journal system would again come within 
the range of the high-frequency torque variations occurring over the entire operating range. Said 
stator/bearing journal system would then again be incited to produce the disturbing, 
noise-producing vibrations. 

In order to nevertheless attain adequate fixation of the stator 7, one or several O-rings 12 (as 
depicted in Fig. 2) may be provided in grooves 12a in the outer wall of the bearing journal 15. 

These O-rings must be sufficiently flexible so that no unwelcome rigid coupling is created 
between stator 7 and bearing journal 15. Thus, the O-rings in their flexibility and damping 
property serve the function of vibration-damping coupling elements between stator and bearing 

journal. 
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Instead of the O-rings 12 or in addition to these O-rings, the gap may also be filled (partially) with 
a viscous medium, for example fat. This also avoids or further reduces rigid coupling. 


At any rate, a substantially rigid coupling between stator 7 and bearing journal 15 is to be 
avoided, which would entail a tangential power transmission or the transmission of the torque 
from the stator to the bearing journal. 

According to the invention, the torque moment is not transmitted from the stator 7 via the bearing 
journal 15, but directly to the housing 3 or the bottom of the housing. The bearing journal 15, 
aside from the mounting of the rotor shaft 18, serves only for axial control or fixation of the 
stator. 

According to the embodiment of the invention represented in the drawing, the stator is firmly 
joined with the support plate, realized in the form of plate 19. As mentioned previously, this can 
be done by means of soldering or welding of connection contacts to the conductor tracts of the 
punched-out grid representing plate 19. 

Since plate 19 is firmly mounted, together with the thereon attached stator 7, in housing 3, the 
torque moment transmission from the stator to the housing can take place via plate 19. This 

produces the additional benefit that the plate, with its practically always existing flexibility, serves 
for damping the high-frequency variations of the torque moment to be transmitted. This applies 

in particular with respect to the design (at least in part) of plate 19 as extrusion plastic-coated 

punched-out grid. 
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The vibration-damping properties of plate 19 come particularly to light when the plate it not 

rigidly connected, over the entire area, with housing 3, but only in partial areas, or in spots, for 
example by attaching the plate to the housing by means of screws. 

In order to ensure safe transmission of torque moment and to avoid a mechanical overload or 
destruction of the plate, same must either be appropriately dimensioned or additional measures 

must be taken to promote transmission of torque. To that end, preferably in the attachment 
region of the stator, means may be provided on the plate for positive and/or non-positive 

coupling with the housing. Said means can be realized, for example, in form of surface 
roughening or denticulation on the underside of the plate, which assure, concurrently with 
press-on forces operating in these regions, an improved torque moment transmission to the 
housing. Said roughening or denticulation can preferably be provided on non-plastic coated 
conductor tracts, which may, at the same time, serve for establishing electrical contact with the 
housing. 

Needless to say, extensions extending in downward direction may also be provided for said 
purpose at the underside of the plate, which cooperate with stops provided in the housing for the 
transmission of the torque moment. 

All in all, as a result of the inventive construction, disturbing noise-producing vibrations of the 
stator/bearing journal system are avoided in that the bearing journal merely serves for axial and 
transverse fixation of the stator and that transmission of the torque moment is assured by 
twist-proof installation of the stator in the housing, preferably by means of a support plate. 
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Electromotive Drive, especially for the Pump of a Power-Assisted Steering System of a 

Motor Vehicle. 

Patent Claims 

1 . Electromotive Drive, especially for the Pump of a Power- Assisted Steering System of a 
Motor Vehicle, 

a) with a housing (3), which has a bearing journal (1 5), in which the shaft (1 8) 
of a rotor (9) is rotationally mounted, and 

b) with a stator (7) having drive windings, said stator being traversed and retained 
by the bearing journal (15), 

characterized in that 

c) the stator (7) being substantially retained only transversally by the 

bearing journal (15) and connected with the remaining housing (3) for 
transmission of torque in rotationally fixed manner. 

2. Drive according to Claim 1, characterized in that a gap is provided between 
the inner walls of the stator (7) and the outer wall of the bearing journal (15). 

3. Drive according to Claim 2, characterized in that the gap (8) is filled 
with a viscous medium, preferably with fat. 
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4. Drive according to Claim 2 or 3, characterized in that the stator (7) is coupled 

with the bearing journal (15) by means of gap (8)-bridging, flexible, preferably 
vibration-damping elements (12). 

5. Drive according to Claim 4, characterized in that the flexible elements (12) 
are O-rings, which are retained in grooves (12a) in the outer wall of the 
bearing journal (15). 

6. Drive according to one of the preceding Claims, characterized in that 

the stator (7) is arranged on a support plate (19), preferable designed as punched-out 
grid and that the torque transmission from stator (7) to the motor housing (3) takes place 
via the support plate fastened in the housing. 

7. Drive according to Claim 6, characterized in that, relative to the torque transmission, 
means are provided at the underside of the support plate (19) for non-positive or positive 
coupling of the support plate with the motor housing (3). 

8. Drive according to Claim 7, characterized in that said means comprise roughening, 
denticulation or fluting and that the non-positive coupling is created by press-on 
pressure of the support plate (19) against an installation area of the motor housing (3). 
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Drive according to Claim 7 or 8, characterized in that the support plate (19) 
is designed as plastic extrusion-coated punched-out grid and that the means for 
non-positive and/or positive coupling of the support plate with the motor housing (3) are 
provided in the non-plastic coated regions of one or several conductor tracts of the 
punched-out grid. 

Drive according to Claim 9, characterized in that the means for non-positive 

and/or positive coupling of the support plate (19) with the motor housing (3) 

serves, at the same time, for establishing contact with the motor housing, for example, by 
mass potential. 
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Electromotive Drive, especially for the Pump of a Power-Assisted Steering System of a 
Motor Vehicle, 

Abstract 


The invention relates to an electromotive drive, especially for the pump of a power-assisted 
steering system of a motor vehicle. Said drive comprises a housing (3) with a bearing journal (15) 

in which the shaft (18) of a rotor (9) is rotationally mounted. The drive also comprises a stator 
(7) having drive windings. The bearing journal (15) extends through said stator and supports it. 

The stator (7) is supported by the bearing journal (15), substantially in the transversal direction 
only. The stator (7) is coupled with the remaining housing (3) in a rotationally fixed manner, so 
as to transmit the engine torque. The inventive design provides a means for dramatically reducing 
disturbing noises which occur especially when the motor is operated at full load and which are 
caused by relatively high-frequency torque variations. 


Principal drawing is Fig. 2 
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We believe we are an original, first, and joint inventor 
of the subject matter which is claimed and for which a patent 
is sought on the invention entitled: 

ELECTROMOTIVE DRIVE SYSTEM FOR USE WITH A PUMP OF A POWER- 
ASSISTED STEERING SYSTEM IN A MOTOR VEHICLE 

(As Amended) 

the specification of which was filed on May 4, 2001 and was 
amended on May 4, 2001 by way of Preliminary Amendment and 
Voluntary Submission of Substitute Specification and accorded 
Serial No. 09/831,287. 

We hereby state that we have reviewed and understand the 
contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

We acknowledge the duty to disclose information which is 
material to the examination of this application in accordance 
with Title 37 Code of Federal Regulations § 1.56(a). 

We hereby claim foreign priority benefits under Title 35, 

United States Code § 119 of any foreign application (s) for 
patent or inventor's certificate listed below and have also 

identified below any foreign application for patent or 

inventor's certificate having a filing date before that of the 
application on which priority is claimed: 
Germany 198 51 060.8 Filed November 5, 1998 

We hereby claim the benefit under Title 35, United States 
Code, § 119(e) of any United States provisional application (s) 
listed below: 
Not applicable. 


-2- 


We hereby claim the benefit under Title 35, United States 
Code, § 120 of any United States application ( s ) listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of 
Title 35, United States Code § 112, I acknowledge the duty to 
disclose material information as defined in Title 37, Code of 
Federal Regulations, § 1.56(a) which occurred between the filing 
date of the prior application and the national or PCT 
international filing date of this application: 
PCT Application No. PCT/DE99/03472 , Filed October 29, 1999 

We hereby appoint the following attorney (s) and/or 
agent (s) to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: 


Steven M. Auvil, Reg. No. Jt&J&Z* 
Mark E. Bandy, Reg. No. 35^788^ 
Brian G. Bembenick, Reg. No. JCLA63,- 
John P. Comely, Reg. yio^SkML 
David B. Cupar, Reg, No. 4XJLLL 
Joseph D. Dreher, Reg. No. 
Christopher B. Fagan, Reg. No. 22^2§L., 
Patrick D. Floyd, Reg. No. j9,_6_71 , 
Jude A. Fry, Reg. No. 38^340,, 
Steven M. Haas, Reg. f!foT* ^^41 
W. Scott Harders, Reg. No. ^jSZSL 
Michael E. Hudzinski, Reg. No. 34,185 . 
Richard M. Klein, Reg. No._33^000_ 
Thomas E. Kocovsky, Jr., Reg. No.. ^8^.383 :u 
Sandra M. Koenig, Reg. No ? „JX„Z£2_ 


Direct all telephone calls to: 
(216) 861-5582. 

Address all correspondence to: 


Brian E. Kondas, Reg. No. _4 0,685^ 
Scott A. McCol lister, Reg. No.JLLJ&L 
James U. McKee, Reg. No._26,482.,, 
Richard J. Minnich, Reg. No. 24.175 
Jay F. Moldovanyi, Reg. No. 29,678 
Philip J. Moy, Reg. No. 31,280,, 
Timothy E. Nauman, Reg. No. 32,283 
Scott C. Rand, Reg. No. 
Patrick R. Roche, Reg. No. 2?,,58Ct 
James E. Scarbrough, Reg. No. 
Albert P. Sharpe, III, Reg. No. 19,879 
Ann M. Skerry, Reg. No. JjXj&S^ 
R. Scott Speroff, Reg. No. 37,^450. 
Mark S. Svat, Reg. No. 34,goT ~^ 
Tom Til lander, Reg. No. 47,334; 
Jason A. Worgull, Reg. No. 48,044 

James W. McKee at phone number: 


James W. McKee 
FAY, SHARPE, " FAG^r°MlNNTCH^ & McKEE, LLP 

^^^ ^^BTaM 7~6h±o 44 1 14-25 1 8 

We hereby declare that all statements made herein of our 
own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon . 


-3- 


Full name of first joint invarfEcto: : Cornelius PETER 

Inventor ' s signature 

2T^ 2a£>d \ 


Date: 

Residence^ TraW 


Residence^ Tra*Abenweg 3 , _ 778^ B^Buhl , GERMANY 
Citizenship: GERMANY dstzK. 
Post Office Address: Traubenweg 3, 77815 Buhl 

GERMANY 


JQ^C%2) Full name of second joint inventor: Johann VON PER HE IDE 

Inventor T s signature^ 
Date: l u^-Z$~ lOpJ 


Residence : (frarkt-Str. 15, 7 8713 Schramberg^ GERMANY 
Citizenship: GERMANY -X^^ 
Post Office Address: Markt-StrV 15, 78713 Schramberg 

GERMANY 


^-{^k 1 ^} Full name of third joint inventor: Michael PETACH 


Inventor T s signature/ 

Date : 

sidence:/ 1209 



Residence:/ 1209 South Irena, Redond o Beach, CA 90277 
Citizenship: -OBRMM^Y" CJp%4^t S>^J^^^v^uX^ ; /<^w 

Post Office Address: 1209 South Irena w^p^ 

Redondo Beach, CA 90277 


L: \BJW\DATA\2001\MMY\TRW2269 „ DEC 


